POOR QUALITY 



PATENT SPECIFICATION 




DRAWINGS ATTACHED 



1,105,934 

Arclication 'No. 38818/67) and tiling Complete 
rS^^^'^k^] Spedncation:' 23 Aug., 1967. 

Arriication rrade in Unired States of America (No. 578,560') on 
12 Seot., 1966. 



Com:;let£ SDCcifxation Published: 1 Oct., 1969. 



* '>WxrVr7'<>i^M fir/ 




Index at acceptance : -Bo BflR4, 2C3Y, 2mi, 2M12, 2.MY, 2P1, 2P3, 2P5, 3B, 
12) 

International aassification : — D 01 f 7/02, 7/04, 7/06 

COMPLETE SPECIFICATION 

Producing Filamentary Materials by Fibrillation 

as can be achieved by the application of a 
snnall degree of false twist. 

The process cf the invention will be des- 
cribed more particularly in connection with 
the accompanying drawings wherein Fig. 1 is 
a schematic illustration of apparatus siaitp.ble 
for use in carrying out the process of the inven- 
:icn. 

Fig. 2 is a schematic illustration of appara- 
tus of a kind which must be used to make a 
fibriilated product v;ithout the aid of the in- 
vention. 

F'*ir. 3 is a photomicrograph of a cross- 
section of the extrudatc oroduccd with the 
aroaratus illustrated in Fig. 1 and solidified 
v/ithout attenuation. 

Fi^^. 4 is a photomicros^raph of the extrudate 
produced with the apparatus illustrated in Fig. 
K being subjected to attenuation. 

Fig. 5 is a photomicro.graph of the fullv 
Litienuated product produced according with 
the apparatus illustrated in Fi^. 1. 

Fie. 6 is a photomicrograph of the finished 
product produced according with the appara- 
:us illusirated in Fig. 1. 

Fig. 7 is a photomicrograph of a cross- 
sc^ction of the product illustrated in Fig. 6. 

Referring to Fi?. 1, in operation a blend of 
:noIten polvmcr Tnd foaming agent is forced 
bv erctruder 1 through a die 2 so as to forrn a 
film 3. The temperature of the film 3 is main- 
tained at a satisfactory temDerauire range, 
v.-hich is nbove the slass transition remperature 
of the polvmcr used, v;ith the aid of fork mem- 
'^cr 4 bv means of which a How of sas or 
liquid, prcfcrablv air, is directed on to the 
upper and lo:ver surfaces of the film. The 
•.Ttcnuation of the film 3 and the resultant fib- 
rillation takes place as the extrudatc leaves die 
m.ember 2 in film form. If desired the fibril- 
lated prodiict can, after solidification, be 
caused to underso mechanical working to a 
small dcs^ree such as mav be achieved by 
Might false tAvisting effected, for instance, by 



We, Celanese Cor?or.\ticn. of 522 Fifth 
Avenue. Nov.' York 35, Stare :f New York, 
LTnited States o: America, a e::r::pany incor- 
;>jrated in accordance with :~e laws or the 
Stare of Delaware, United S:a:es of Am.erica, 
io hereby declare the invention, for which we 
pray that a parent may be granted to us, and 
:ne method by which :r is :o b: perfonned. to 
oe particularly described in and by the follow- 
ing statement : — 

This invention relates to the production of 
.ilamentary materials by a nbrillauon process. 

Filam.ents imd films m.ade from synthetic 
:i:ermopiastic linear polvm.ers are commicniy 
draw^ to increase their tensile strength in the 
vlireciion of drawing. This oreration causes 
:he development of or an increase in ±e mole- 
cular orientation of the materials but, for this 
:o be significant, the drawing must be effected 
^vhen the material is solidified or while slightly 
:-of[ened, e.g. by heat or a swelling agent. 
When such a polvmer is extrjded in filament 
sir film form the enect on m.olecular orientation 
vh' any draw-down between the roinr of extru- 
sion and take-uC' is insignificant. 

According to the invention a fibri Hated pro- 
duct is nroduced :s a continuc'us ODeration by 
exrrudin? in film form a bler.d of a mo'ten 
iilament-formins -^vnthetic thermoplastic poly- 
mer and a minor rroportion of a blowing agent 
'.\'hich at the extru'?ion temperature is itself, or 
evolves, a gas, drawing: the extruda^e as it 
leave? the extrui'.ion die ?s.d continuing the 
drav/iniz while the extrudare miaintained at 
a 'empcratiirc -^bove the ?b.5> transition tem- 
perature of the polvmcr until ^.hr'liation occurs 
and solidifvin^ the fibri Ihrp-^ :\rmdate. Toat 
t'br'llation can be achieved :n this v;av is sur- 
prising and i.s most advanta;:eous in avoidin^: 
tl^e quite ^^evere mechanical rreatm.ent of a 
solid film uD till now thought necessary. A 
small amount of mechanical working can, if 
desired, be applied m the fibrillated material 
to enhance its fibrous nature, for instance such 
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T.^LE I 

Tensile Properties of Fibrillated Polypropylene Yarn 

Zero t.p.i * 5 r.p.i. 

Denier 723 713 

Elongation, % 27 270 

Tenacity, g/d 0.7 1.1 

Modulus, g/d 14 4 



^Tested at Twist Per Inch 



Table II 

Tensile Properties of a Self-Crimped, Fibrillated Polypropylene Yarn 
(Heat relaxed at 120 to 130°) 

Zero t.p.i.* 5 t.p.i.* 



Denier 


770 


760 


Elongation, % 


19 


106 


Tenacity, g/d 


0.2 


0.4 


Modulus, g/d 


3.1 


2S 


Crimp Elongation, %** 


15 


11 



*Turns Per Inch 

**Iength of fibre in crunped condition over length of the fibre in decrknped 
condition X 100. 

Table in 

Tensile Properties of Fibrillated Polypropylene Yarn 
(b) Extruded, Drawn 

Zero t.p.i.* 5 t.p.i.* 

Denier 350 360 

Elongation, 17 38 

Tenacity, g/d 2.5 3.4 

Modulus, g/d 33 23 

*Tums Per Inch 



1J65,934 



5 



Table IV 

Tensile Properties of Fierillated Polypropylene Yarn 
(c) Extruded-Drawn — Twisted (5 t.p.i.) — Redrawn 

Denier 240 

Elongation, % 26 

Tenacity, g/d 4.8 

.Modulus, g/d 54 * 



WHAT WE CLAIM IS: — 

1. Process for the production of a fibrii- 
'ated product as a continuous operation which 

^ comprises extrudins: in film form a biend of 
mohen nlament -forming s^-nthstic thcrmo- 
piastic poi\-mer and a minor proportion of a 
blowing agent which at the extrusion tempera- 
ture is itseif, or evolves, a gas, drawing the 

J cxtrudate as it leaves the extrusion die and 
continuing the drawing while the extrudate 
is maintained at a temperature above the glass 
:ransition temperature of the polymer until 
::brillation occurs and solidifying the fibrii- 

5 lircd exmidatc. 

2. Process according to Claim 1, wherein 

..-w i^i^j. ii.Aili.^t^ UAuUuut ucuii-ui-u. lb lvVislCu auu 

:hcn subjected to further drawing. 



3. Process according to Claim 1 or 2, 
wherein the polymer used is polypropylene, 

4. Process for the continuous productitin 
of a fibriliated product from polypropylene, 
subsiantially as described in the Example. 

5. Process for the continuous produaion 
of fibrillated products, substantially as herein- 
before described. 

6. Fibrillated products whenever produced 
by any of the processes claimed in the pre- 
ceding claims. 

A. J. BUTTERWORTH, 
Chartered Patent Agent, 

Brettenham House, 
Lancaster Place, Str 
London, W.C.2. 
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1165934 COMPLETE SPECIFICATION 

„ This drawing is a reproduction of 

L sntEii jjjg Original an a reduced scale 

Sheet 1 
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9 cupcTc ^^'^ drawing is a reproduction of 
^ the Ori^inai on a reduced scale 

Sheet 2 




